Gas-phase unfolding and disassembly reveals stability differences in ligand-bound multiprotein complexes.
Mass spectrometry (MS) is widely used to assess the binding of small molecules to proteins and their complexes. In many cases, subtle differences in the stability afforded by binding of ligands to protein assemblies cannot be detected by MS. Here we show that monitoring the unfolding of protein subunits, using ion mobility-MS, allows differentiation of the effects of ligand binding not normally observed by MS alone. Using wild-type and disease-associated variants of tetrameric transthyretin, MS data indicate that populations of the variant protein are less stable than wild-type. Ion mobility-MS, however, is able to show that the natural ligand of transthyretin, thyroxine, provides a larger stability increase to the tetramer composed of variant subunits than to the wild-type protein-ligand complex. Overall, therefore, our results have implications for small-molecule drug design directed at multiprotein targets.